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(57) Abstract: 



PURPOSE: Provided is a resin composition based on 
polycarbonate, which has the improved physical 
property and fire retardancy, and which does not 

generate stress crack due to bleeding when being HOv ^ \ A 3^° H 

molded, without its heat retardancy being not \ / ~ A \ / 

decreased. 



CONSTITUTION: The resin composition comprises 
(a) 45-95 parts by weight of thermoplastic 
polycarbonate resin of formula 1; (b) 1-50 parts by 
weight of rubber modified vinyl graft copolymer 

obtained by graft polymerizing (b1) 5-95 parts by weight of monomer mixture consisting of 50-95 parts by 
weight of styrene, alpha-methylstyrene, halogen or alkyl substituted styrene or mixture thereof and 5-50 
parts by weight of acrylonitrile, methacrylonitrile, C1-C8 methacrylic acid alkyl esters, C1-C8 acrylic acid 
alkyl esters, maleic anhydride, C1-C4 alkyl or phenyl N-substituted maleimide or mixture thereof, into (b2) 
5-95 parts by weight of any one selected from the group consisting of butadiene rubber, acrylic rubber, 
ethylene/propylene rubber, styrene/butadiene rubber, acrylonitrile/butadiene rubber, isoprene rubber, 
ethylene-propylene-diene rubber(EPDM), polyorganosiloxane/polyalkyl(meta)acrylate rubber complex, and 
mixture thereof; (c) 0-50 parts by weight of vinyl copolymer consisting of (c1) 50-95 parts by weight of 
styrene, alpha-methylstyrene, halogen or alkyl substituted styrene or mixture there, and (c2) 5-50 parts by 
weight of acrylonitrile, methacrylonitrile, C1-C8 methacrylic acid alkyl esters, C1-C8 acrylic acid methyl 
esters, maleic anhydride, C1-C4 alkyl or phenyl N-substituted maleimide or mixture thereof; (d) 1-30 parts 
by weight of mixture of organo phosphoric compound consisting of (d1) 5-90 parts by weight of 
phosphagen compound and (d2) 95-10 parts by weight of compound based on phosphoric ester 
morpholide; and (e) 0.05-5 parts by weight of fluorinated polyoleifinic resin having average particle size of 
0.05-1000 micrometer and density of 1 .2-2.3 g/cm A 3. 
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(22) 
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2001^04-830^ 



(71) #^°! 
(72) 



(74) cflEl°l 



^-gL^A] ^2-g- 290«i^l 



(54) \+<g^ ^el^itiioiE^ <g 7 >dti^ ^1 



t 1 ^ ( A ) <g 7 >^ ^e^iH-flols ^1 45-95 (B) (b ! ) ^ «, o - 

DflliEl^l, %ts.& £^ "£zj ^l^^El^l SE^r oil-Si 50-95 ^^Sf HlEfa*S.MS^, 

Ci -Cs^MB.^ ^ofl^efle^-, C a -Cg43i^ <£zJ ofl^s^-, -?-^^5)l?]<i>, C, -Q ^ £^ N-*l$ 
^eflolnl= E^r 2] 5-50 ^€ ^EWl £^~§- 5-95 (b 2 ) JfBj-c) o)| JI^, oJ. H ^ 

-cl<S^ ^^•g-^(EPDM), ^ el ^.7>it^ s-tV/S Bl $>21 ( "II Ef) o>h ^ el) e ^ s.^-3fls. 

e) ai^s]- 5>uf SEfe ois-o) 5-95 ^^ofl zie}-HS #^-5^ H|^7fl ae}lS ^tHl 1-50 ^ 

-¥-: ^ (C) (c ! ) iEM, a -ofl^iEl^l, £^ iEl^fl £^ ol^-o] itg-^- 50 -95 ^ (c 2 ) 

^ii^si, ^Ei-ais.i-|s€, Ci-Cs^ns.^ 92 ^ afl^ti) = c t -Cg^i-a ^1^e||5.^., ^i^i 

■y-LK Cj -C 4 2*2] SLfe 5)]^ N-^1S iJ-elM £^ o]s.s] 5-50 ff^S °l-?-<H*m "I'd 31 £ 

£r ol-l-Sl 0-50 f^^S <>l^-<H^m 100 °fl ifl^, (D) (d j ) i^^ffl 5-90 ^ 

^ (d 2 ) ti-tV ^^Efls a.#eli=7ll 5j-l}-# 95-10 #^5. -fM °l7fl 3}- ^-§-2) 1-30 ^ 

(E) f±sl l-el^5l|^7il ^1 0.05-5 
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^ °1 ^r*Rr 71 # g{ =L ^7}it 

£o> 

1^-8: V+<a^, ^ 7l7fl^ 7j-i7> #2l*KS.MM£*| 17}-^ ^ 3:^§.o)l ^Icf. Jic). ^*fl 

3 o.s. #el?>lffl 0 lS *r*l, ^ ^ al^ffl ^f^Sfl, iisl-^l (phosphaz 

ene) JfrtfS, °J^V ^^^5 % ^-g-efl^Tfl ^*l-3- ^SW, Y+^^r iflt^ ^ 

71 Tfl*] #£-1. V+Eflfljl ifl*aUJ. ^°>3^. 3^ Sl^-^ol Vi«^ I7hfc^ ^1 i^#<Hl ^ ^3^1 

#2l?>JiMlolE/iEl^ ^--B- ^f^flSl ^ t^l ^ls).^Al 7>^^r SMM« ^1 ^#3. 

^ f-^J- 3^&1 E^r 7m AHUg- 71712J- ^-Ol <g-g. ^Ol ?1^ rfl^ A>##afl ^-g-S]7l nfl^-ofl, ^3-°- 

S ^ 7H13 7J-JE.4 -fM*M<>) ^lsltb ^1 ^*>7l 21*11 ^efloflfe 

nl^-s-sl ^4,983,6585:21- ^4,883,835^1^ S^-i-fr V^^lS ^>-g-^r °H7 r 7l]Al£)<>| =L^, 

\+<^^ll- Tg-S- ^rfcAl^] ^S>fe. 7 r ^2) °!^1 -a-sfl^ -Sr^fl °fl-g-^l «"S.^l7fl \+<S*)l» ^-R-5 r *l 



H3.®n ^<a*ii* ^f-g-si-3 \+<a^* -?-°i«>7i 2i?> 7i#s. 7V3- Ji€3^i i^^isTii \+<s*ii* 

*r-8-*rfe ^olcf. a )^*1 ^14,692,488^^-1^ ull\S.31 « 0 >^ -f-e^l-iL^WH hI*!-^ SANC^E} ^-oJ-h 

is^si) aitsa <nn EflsHH-^^^^i ^ ^^2i abs ^f^*ns. oi^-oi^i <g7> 

i3 «r*l S^-I-l- 7flAlsl-Jl Sicf. Zlfic-ll, aJ 7 ] 4,692,4885^1 *1 i§ PC/ABS t-^E. ^*1 S^#«fl \+<^3^- ■¥■ 

<^s>7l ?)§H ?]7fl ^-^-#3}- ^rtt f^*l|# ^>*«F«. <S^H #*si 3^ 

1+, °1 ^1 S3#°113fe \+^^l7> ^ofl ^^^-2) S^^-S ol^( migration )sW a>3 3^(surface crack), ^ " 
^(juicing)" &^13°1 



nl^-s.^ ^l5,061,7455l<Hl^fe §e|^>a.i41 <»1B *r*l. ABS a^S -g-f-^, ^-#^1 * ^^1 ofli 

Bfl=S. \+<a^ ^3 S^l-* 7flAl§>JL ojcf. Ziem-, >8-7l 2) ^-^1 OIAV oJaeJ^ ^ ^ S o]^ 

^«i^H 21*11 3^1 o>7l ApJ ^ slo.nl, ifll£2l 7^>7 r ^tfe #301 °Xx%. 

-i-^Jial^ o1a> ofl^BH e. 3} !-§-;£ ^Al \+oj^lS A>-g-Sj^. ^ 2>^^ SijOol, ^-g--^-*! ^Ji ^159-202,2405:^ 
A^ olelt!: ^li*m "c v ^4 7flAlel-Jl Si^f. SE^V Aj-7l ^#ol ^ejol-n) j= SEfe #el?>£Li-ilolE ^]2l V+ 

<a^)ls. A>^-^ ^ 7fl A] -B\SL Sicf. 



n l^*l ^l5,204,3945«I|Alfe i^^^olH iE)^ ^--R- ^^1 nsfHB ^-^^ ^ 

oflAxEll S ^-SlJlolS u+^Aj ^1 7fl A] si- JI aZ4- ^elJUH^ ^ o]A}. o|A^3 ^EflSl \+<S 

171-^ ^ofl 3-g-sl-^. 5J^r ^-^1^21 OIAV ofliEilHS. AV^-S>^ cfl«ls:>^ ^Aj ^Aj- ^-A^o) ^ JO. vfl 

•gAjoi uijaaj ^Aj-s|^ ^.^01 o^o.^ ^-o. ^^oj ^Afl^ oiav AV-g-s>S^. 7^-2- v+<g £ 7l- 3 
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43^ <344 #J1 9X7] nfl-&ofl ^§2} 4-S-471 2)*H 3 4£r #4 «7 r *M<>> ^fe -g- 

44 4^ «44 434^1 4*1 4*1 *4$i4. 



nl^-sg] a||5,672,645i*IMfc hJ-^ 5^?>jiu|lo]s a^j ^-f^}, zie^-HS ^#4*11, oIaJ- ofl 

iB)l = 4 ^el^L^^ <?14 <H1^e)|so| ^ # -g-^Sj- #^-irBl)^ PC/ABS 4*1 7]\^^}JL 544- 

ZLS]i4 *} 4^*111 °J4 <H)iE)]a7> Ajtg ^ofl ^.g.<>] °1^4^ ^ ^Aj-<>1 JMftiM, ^fll^ 

2j ^*>7f q-El-u|-al, 43^^ o]A> ofl^EjleS. 3).^= A^Al 7-j^S]fe S-afl^oj &14. 

■a-g-^^-M. *«6- 100,78531011 4fe ^7>4i^ 4*14 "H^tHls 444 Efe ^o]o S o^o^ l+<£ 3^ 
^-ofl aj^s ^ E ^ ii^i. |7^ej o^Aj 4*1 4^r 7)^# 7flAls>jL 544. ^.eiM-, -tf 7l ^-sHfe S 

i^Sl ^7>ofl SlSfl \+<aAjol ^^14^ vfl^-o] ^14 si^l &4. 



4t54*1 ^1728,81 1^]a^ aj.^ #El4iL41°lS ziel-HS ^44^1, *)*d7\] ^44*fl ^ -g-el:^^ ii 
^34 44-8 4*1 2:^44 7flAis>ji <&4. 44 4*1 44Mfe 44 *)!■£. AV-g-sM 

14, 4^:2^ ii4^2l a>^-<hi s\n ^isl -Pt^-aj ^sfs. 7 r ^°l 7is>s]:a, °H1 44 44*1 4^^ 434 4 
t\W& 4*1 S£^ 44*fl2l &sfls. 444 44^-21 x4°l] S 444 4^4?ll 3^ -g-*)]3°l 44. a 4, -IrSlJi 

5.^444 44*11^ AV-g-sl-Tfl #^-7^-5: ^ - o} 7 |^^ 7 ^ 7 \ &%o] 

544. 



4^-1" ^ 1-^4 1-B]#5fl€^l ^r4» -f^^ ^1^, ^^-ti 4-£(weld-line strength) S 

7l7ilaj tj-^s. u|-e}-^4 ifl*^^. 1^^, 4<a^ ^ ^1^4^ ^s] »fl^i(balance)7l- ^1 ^ 

7fl«J:^7loll 01=. 5} 0)14. 

g- ^21 ^^g- Mi<a^°i ^4^i^i ^ 7i7fl^ 01 \+<a^-8r 4& ^1 i^tt ^i* 

47) 5JolcJ-. 

^^21 rf= s.^^. ^x] tfloflAi ^ 0.^ nj-Aj- (fibrillar network)* ^^4<H "3^^ ^^1^ 34 «4 4^H1 ^-^r 
4 4^ #el4iL>-1l^H7jl ^x] ^1^7l 414 4. 

€- ^^1 SE Cf# 43^" ^^ A l fl-^^oll ^4 3m o] ^sj-xl ^ro> ^ A^^ofl 44^* 4^ # 

El4a41<>lS74| ^1 ^Aj^ ^i^.si-71 ^oicj.. 

€■ 4^^ Aj- 7 ) ^ 7l E). s-ajs.^ sV7l 4i^£lfe * 4^°il 2l«114 5L4 ^ 44 °14 ^ 4-^21 ifl-g-* *>7H 
4>fl*l 4^44. 

4^21 ^-Aj 31 ^-g. 

^ 4^21 \+<^Aj l7}-4^ ^Aj^-o. (A) ^ 7 >^ #el?>^.Mlole ^1, (B) 31-?- ^aj uj^Tfl ^-^^ 
sfl, (C) wl^74l ^-#4^1, (D) £i4^ 44#4 S14 ofl^Bfls sl^s.^] 44#s. -fM 44#2] ^ 
4^- « (E) 1-^4 4^4eim7ll 01^*14 »lt 4421 ^«-<Hl cfl4 4^14 4^-& 444 44 

(A) l-e14iL»-11°m 4^1 
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Aj- 7 )^oflAi, A^r Ci-CsS] C, -Cs^l ^Ejsa, C 5 ~Q2l Am5LlJ-z)El<ffl, -S-^fe -so 2 -°i 

4. 



#71*1(1)3. ^A^fe c)*|iHMIfe Zfl^lfe, 4,4' -t)*}^*]*)^, 2,2-Hl^-(4-*l5LS-A|5)|^)- 

2,4-Hli-(4-^lS.s-Al5||^)-2-D))^^.^ :> i >1 _a|i-(4-s]i=s-AlBilv3)-A|^-5-«jA]- i 2i 2-al^-(3— W 

2,2-al^-(3,5-c1#S.S.-4-^lH^-Al5|l^)-as.^- ^~g- s. ^ o^cf. o)^ ^, 2, 
2-Hli-(4-*l^Alsfl^)- = S.^: f 2,2-Hli-(3,5-nl#S.S.-4--&l=^-A]5)l^)-n S .^. i 1,1-a] ^-(4-^1 J= ^~ 
A]ifl)^)-Al#s.aiAV -o| wysi-aisH, Hli5)|^- A e^j7i 2,2-Hli-(4-*l5L^A|s)]^)- n^^-o] 7 >^- 



Ir^Sl ^x] ^Aj^-sl ^12:^1 A>-g-s]^ ^e^rfi-MMSS.*^ 3g ^ &*Hlr(Mw)<>l 10,000 ~ 200,000 

?1 3 -a- * <=r Sti°-°l, 15,000-80,000^1 Hf^sl-cf. 

€• 1^2} *M 3^1 -§-21 ^1^1 Af-g-5)^ #e1?ViLiflolB.^ ^Iifl7> 9X*= ?M ^r-§-€ ^ 5U°-H, »>«*|*Mlfe ^ 
^1 clsil^ ^ofl cfl^ 0.05~2#%2l Hel- =L °)^9\ #-3 37} £^ ZL o] 

2^-i-sl ^^o)i Aj-g-5]^ #emiLi-1l°lSS.^ JLE. l-el^S-MH^ sl-el7}..!iLi.iHH-& s. ^ flo.^, 

*I]S<H1 ^-8-=1fe ^aiTrJiVMSfe- 31 (precursor), <t]&r% 2=Pg- ?>ss. 

## #^fl *H ^ ^<H^l H o V ^r SeHiEfla-^riLuilolJl ^*]3- "U^- #=8= tWRr 3£ 7>^sf 

§e1?>JiiflolB ^*l(A)fe Ji-¥- ^ **«-*|(B) ^f^lKO^ 7\^x}% 

T^SM, 7] ^aH. 45-95 #^-¥-2} -M-g-^. 

(B) JL^- Hi -d 7)1 rte+HS ^^-sfl 

^^21 ^1 2^-§-£l ^isofl Aj-g-5]^ Hl-dTil ZLefHS -g-<g^-*)m (b t ) ^3 a -nH^^El^l, £^ 
^ ^m^El^l ol^.^ j^-g. 40-95 ^^-¥-21- <>l-5L^S.i-|B^, ^El-H^SMS^, C , -Q, lElHf^ 6)1 
islif, C, -Ca^^Aj. <y-2j o|ae|s^ i ^^iNl?!^, C, -C 4 "S^ £fe sfl^ N-^l^ 1)-^ol n] c £ ^ o)s_^ 
5-60 ^^=-?-5L 5-95 ^^«-o) ^^-^--g. (b2 ) JfEl-cl ofl Jl^, of^li 31-^, ilWSSfS 

EPDM), S- el 5. 7V^aj a. AV/i e) ^tt ( tfl Ef ) o}- 3 H 3] o] e ^-^s. ol^^l^ 5-^.S.-^-e1 a^s) - ^uf Efe ofl 
#21 ^# 5-95 ^^-¥-ofl a^ae ^a-Sj-ol ul^Tfl Z1E1-HS -g-^^ol nj-. 
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3] ofliEilafS.^ 1~87}) 21 <££^Ar« <£3.-*r3.^ <^o]^[ o\]^]s_f r o)v}, o]^s] ^^ajs 

» * ^ °1* f 1 Dfl^ ofl^Efl e 7 > #«| u>^-2]s)-cf. 

^ *i«j*l .2.3. (n]lEf)o>a^^ 2>5|] ofliEflS ^iQ^rS) ^Efljg. ZLej-BS 3* » 

^ StLS.^, oi« ^ ABS ae}= H ^«-*«7r 7pJ h^ ^ 

^•712) J^HJeL *|3£*rfc °1 * a W ^1^1* 7>^1 *H]7fl ojn) £ oj- 3J.2-S.-H, -fi- 

a] :a^-<y*}2} qj*,fr -g^S. *J JI^SM 0.05-4^2} ^WW- 

(C) Hi ^ Til 

-g- t^2l ^1 ^soj) A}-g-£)^ Hi ^7)1 ( Cl ) ^El^l, a -"fl^EM, 2L^r *1«- ^ 

ei^i o]-i-o| 50-95 f^^sl- (c 2 ) o^isqsi, DDEi-a^s-qsm, c, -C8°i|Ei-a^i<+ 2jz] ofl^Efl 

S-ff. C, -QoVs^aj .y.^ ofl^s ^^0)^, C, -C 4 <£*! £xr ^1^ «l*m iNH "1= SE^ ol-g-s] j^-g. 
5-50 ^-g^-SM wl^Tfl W^l 21^ °|t ^^21 ^l-clcf. 

iitJ^S^ 1-871121 ^-4i^^>« i^Vfe S.V*1H.H 2>S*S.-?-El <>lol^l ^^^ja s r o|q-. oH-o] ^H^A-1 

°I|El-3.^A> ^11 ^l^iElls, oflt <HliEll3, »f3lt> °f|^ <>ll^fH|a £fe ^1 61-3.1^ HS| ofliBfla.^ 

» ^ 9JJ1, ol=- ^, nflel-Hfitf ofl itll 3.71- ^-^1 af^^^cf. 

t^2l ^1 S^#2l ^l^ofl AV-g-5)^ < g7>;hAj Hl^Tll ^^1^ ZL^E ^^(3)0} a] o)] *jLA}- # ^ 

^<9^* ^7> 5a o.^, ^s] 21 <£2i ^^Hi ^21 ci-^i ^-§-& nel-=EAl7l^ ^^-14 g-T.^ S^^flS. 

A>-§-Sl^ <S ill ^11 (chain transfer agent)* *}-%-?fc=: ^-f^H cj^- ^o) ^^t|-. ^- ^-^21 ^1 3i^% 

21 ^^ofl A)~g-5q^ Hl^Tfl ^^](C)2l ZZ.£|5LS **fl*|(B)Al ^V^-lr i^-S>al q-El-vfl o\^t\. 



a -m^^El^jal- oj-a^^ule^ zielJi Aj^aj 0.5. ^El-a.^^- ^^^1^1^ s. 2) ^-^=^1 £^ ^^1, a 
^El^^r ^afiMSS ^LBIJI A}0<^ ^]El-3*^i tfl^ofl^Eflsal cj-^l ^^-#^El 53^- * 21 ^r. 

Aj-71 iEl^l/0>3.^ S .qE^ ^.-^^ -g-^f^, £^ ^AJ-^^0. S ^ 5JO.U1, 

§A>^=(Mw)ol 15,000-200,000°! ^-§- a>^-5>^- ^o] u>^-2|s>cl-. 



Cf = Hf^-aJtb Hl-riTl) ^^1^ iEl^4 -¥"^^511^^21 ^ta-Sfl^Al, <g^jz)Aj-^^ ^ -g-^^^-^-l- ol-g-sV°l 
^12:% ^ SiCf. ^ ^t^^l ^^-21 ^Ajti|^ ^-8r ^21oflA-l ^ U>^*>7lS.^ ^ "S 5)1 9J ^ 

5-50 5Jol Hf^aisl-cl-. iEl W^^eil 0 J'ii ^^-^21 ^a] ^-g- ^^)2] ^o] Af-g-^ ^ ^0.^ 

#^5" §4^(Mw) 20,000-200,000 ^ JI-R-^i 0.3~0.9°J 5l* A>^-S>^- $0] v}^^}t\-. 

^ H ^2l ^Al S^#2l Afl^ofl Aj-^-Slfe Hl^T^l ^^(C)2l ^Sofl Af-g-Sl^ ^El ^fl ^^|^ p-nflt^ ^ a] 
M^lk, 2,4-c1d11S^E1^ * a -^€^^14 £~Sr ^ Al«-^ til V| 711 ^^1S tfl^|^ A>^^ ^cf. 

£ ^21 ^Al ^^2) ^l^ofl Af-g-Slfe Hi ^741 ^^1 (C)fe ^ £^ ol-f-21 2# °l^-2l *3nsL5L Af-g- 

21°), ««| 7)^^1 ^oflAi 0~50 ^^21 ^SlS. AV-g-^Cf. 
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(D) -8-71 o]7|| n^S] 
(d, ) ^* 

*l~§-« JE^^Nl ^#-8: *V7l^ ^-^(2)3. cflas]^ ^i^ SLis)-^ 3HB-§-(d la ), %}7]3) 31-^(3) o_ 

2 



I 



rR 
l 



R.p=N--P=N 



I 



l 

LR 



P-(R) 4 

k 



3*-*H 3 



/ 



-N 

\ 



P — R 



1 X R 



Aj-7l^oflAi R,g- ^^7l > o}rg 7 ] t OJ^J ^ oV^7l, oVm-y-^^l, ^^-^7l, Oj.r.j-71 2L^ ^l - 7]^ 

el ^l«:7l# M-Ej-ifl^, 0 i-fl*l los] ^^oicf. ^-7l^sl -k^Ai 7 ] jE^ ofm^l7lfe ^71, 

(d 2 ) oH^til s 3.1-3 31-1H- 

^^^1 ^1 2:^1-^ ^l^oJl AV-§-Slfe <?]A]. oil ^ El] a -S-SelSTll Wf^ S>7lSl ^-^( 4)S X^Slfe ofl 
iefla Slel^^l S^tH" SE^r oil- Si ^#0]^: 

SI-^ai 4 




Aj-7l^oi) Ai x - ! £ - 20131^,^06-020 *m Al^ Q-Cjo o^M"!, R 2 Q -C30 °>Sl ^ 

^ C 6 -C30 °V€7l *5L*floli}. £tb ^7l ^oflAi n 4 m£ *W M"^^, n+m <H sg-g-^a. 

0 ifl^l 5olcl-. 
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& R, 5fl-=J7l ol^uf £fe ofl€, HSl, JflJ, sec— *ML t--?-^. oli-^H, ©l^o^. t- 

a. ^o,! n^-s. ^-7lA)( 4 )<q. ^ olAV oflitfla S.#Bj2= 3}-^-#-g- 3^ #nfloJ ^ *HH i^a^ ^-a] 

^3.eH2-(P0Cl 3 H R) 7l# 7V^1 « C V^ ^3.^^ SL^% 50°C ~200°C2) ^rH'fl'H *£-§-*l^ S-S^in. #5L 

^.Jt^^ols ojji, o] oj.^ £#e)i. #_S.3.3E.i2|MS2}- R 2 7|# 7>*1 8jj=^Al o>«§j 3j-lh#-a- 3^ #nfl» 
§M 70r~220TCS] ^£.6flAj «lr-g-Al^ *])^ *r Stfcf. °1 °fl -g-^^^lM- -g-§-#^^* 

^ fg<H] trf^ #71*1(4)2)- ^ -g-e)Jl^ <?]# ofliBflH al-s^s. Sf-^-I-g: afl^sRr Al~g-sj ^ £fe ^nfls 
^j^MiS-CAlCla), ^^.n>rn4|# (MgCl 2 ) «S^>«(ZnCl 2 <g^#ol ^o.^, &-%-<L3. ^S)^ 

^^i(HCD* *]7]^7] 2)SM E ^o)) ^oVol -^o) 37 |. o}u]^ ^7}$\^ $5L Hl^ Sj-C)-. 

-^-712]- ^Sr <?!*> S-S^S. 3j-tfS£, i^S.^ ^1 €-5.e}-°l J=(P0C1 3 )°fl R x 7\% 7>^1 

u o V *^ < a-3*4 2.^^ ^o_S. HV^-^-l ?J ^ m2) 0°1 S.in °]aV ofl ^Efls ^2:^ ^£ 

^. ^r-S- 4^ n4 m2) &o| S.^- 0«?1 W§-<q <#-S- ^ Stfc)-. ^#-8: ^#5. a-] rzrflS. 

Sfe^i^ ^-§-1*^5^-. 

^"71 -fi-71 <Jl7j) 3}-^-§-Sl £^-§-(D)-8: -g- <17>^ ^ 3. Aj .g-ofl a-) tfo^lS A>-g-£]^, li^^ 3)-^-§-(d x ) 

21- <?]# cHj^Efla 2.s§-z]SLn\ ^^r(d 2 )« Z)"^ 5-90 ^95-10 ^^-S. &1t*W W ^l^^l (A) 

+ (B) + (C) 100 ^^o)| tflSV^ 1-30 ^V-g-^ 

(E) #el^-5fl^7il ^1 

§s|e1|e^s.3_s ls .o 1 i^^) j ^^Hl^elcns-^^^olc BllE^^^ofl^^/ai^Bl €#^5.^<>1= ^^1. efl 
Ais. o.s Af-g-^ ^£ o^jz, A^s. cf# 2# ol-a-o] tg-g-ig ^£ Sic]-. 

#Bl#ell«741 ^*l*r ^ "A, ^1 ^<H1^1 D ^(f 

ibrillar network)* ^ ^ ^ s>a! 7l ^-fr-fr ^7>a]^a^ ^s)- ^aJ-^. aj- 

& ^] S>y#Sl ^lS°fl A>^-El^ ^1^ ^tj-wj-^* ol^-sH € ^ Si^, »fl» »^ 7 

~71 kg/cm 2 21 0~200°CBl B>^s>7l5.fe 20~100°C2l 2l£o\]*] ^# S^- 2J-S.-H" ^^1^ 

4t5H°lS -^21 aV-B- #"117> -IroISi^ ^ Lfl^Ai ^ 

l-dfci^- #JM*ell^7il ofl'a^(emulsion) ^Efl £tt ^^(powder) ^-Efls. A>-g-^ ^ o^cf. ofl-a^ Aj-Efls] 4i 

* #3-1-31^711 ^1« a>-8-*>^ ^1 ^Ajo vflo^Ai^ ^avaj o) «g=i«l.i+, *)1S ^-^ol ^.^^^ cf^ol ojcf. 
4eM ^-^Bfler ^1^2. ^^l vfl<^ ^^*] ^s!^ ^-B-^ °<HMr ^ Xl^^, ^-^BflS a> 

^- ^21 ^xl 2:^#2l ^12:^ H>^-a]5l-7fl a>*^ ^ *^3^ #el*e)l^^l ^MS-fe H7l7> 0.05-1,000 
U mo) 31, Hl^o) 1.2-2.3 g/cm 3 °1 S e) Efl] s <H1 >g ?1 °1 ^cf. l-^-g-e)!^ ^r^2] a^^o. Aj- 7 j 

^1(A) + (B) + (C) 100 #%=^1 cflsM 0.05-5 #^^1^. 

^2] \+^Aj ^7>ih^ ^1 2:^#^Sr ^7] ^ ^AjAj «. S]o|£ Z}-^ -g-£ofl \±Q £.2i*\}, %^|, ol^^, 

*\], Cfl^i^l^l, °J:^^1. iL^^H. ^7}-^ «J>a £fe <gS. ^-2] <i|HVAjol |7Mf ^ Si*.^, -?-7>5l^ 

7l# |7M^ Aj. 7 ] 7l^^l (A) + (B) + (C) 100 #^ofl 0-60 Uf^S>7im 1~40 f^-f 2) »g 
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*«jSJ £&Aj§.,£- 7H ^qjofl A]-g-^ ^ 5a6.nl, J>-8r<H]A| A^S) ^ Y+<S^ ^ fe£r Ml#3^°l 

3*3 sH-^ ^71, #7+ *fl#<>i sM^83 ^il^ ^^s>cf. 

AjAH^H 

-^aH als^AHloj ^ ^Aj^-ofl a]— (A) #21 7j-Jii.il °ls ^1, (B) JL^- Wl^Til ^^1, 
(C) «1^7il **tf*H CD) (d i ) li^ ^# ^ (d 2 ) 41^31 = j4| 3j-^-#, ^ (E) IriSJ- f-al -§-31^71] 

^isl aJ-^ ^-g^ ^-cf. 

(A) #aj7j-Jii1HS *M 

f^^ttMw) 25,000?! Hli^l^-A^Sl #e)?}-iLMl °1S# A>-g-s>*lc)-. 

(B) Jl^- ^Aj Hi ^ Til ZLBt^m. 



"E^l ^Wl cflsH ^Ej-clofl 55#^-?-7l- JfE^oj} j/^. ej-i^-i- ^^st-ji, iEl^l 36 °Vil 

isqsf 14 ^Jf, ^ *-°l-gr^r 150 ^^Sl ^-9-*!- ^7H1?1 1.0 ff-<?3^i=.3.5| 

^-Al= 0 4 = <SilM-§-*)l 0.3 -¥-7>a^ 5A]^ ?g-°Y 75°CS. -B-^SV^Al HV.§-A]^ ABS 

= e e1-^i# ^l^sf^cf. ^Aj f^sfl eJ-Ejj^cH] 1% ^Aj-^oj.^ Aj 7 >s)-Ji, -§-jia1^1 ^. ^s^o] nej-ne ^f^l 



(C) «1 -d Til *^^1 ^1 

^El^fl 71 o>=l^[5.u|h^ 29 ?3 IM-^ 120 f^^^l ^#ofl ^j8_*V *j7>^o] o^uliol^Jf e| 

^MSf 0.2 "Hs^.^1 o^iflol^-^1 o.3 f^Jf ^ Sel«:#ii2llolE o.5 $7}-*H ^l?-#^-s>ol 

SAN ^1» *ll 2:^514. ol ^1, *^ ^ S^l^ ^-eHSI SAN ^#^1 ^7l# oj^cf. 

(D) -B-71 «y7fl ^# 

(d, ) i^sl-^l s)-th-i- 

^71*1(3)31 tflasl^ «-^Sl li^lS, ^7H«HlA-l Rol ^ji=. Al7 ]olJl kSl #01 1 2?1 53^1 

(d 2 ) <y^V ofl^Efl e 711 

(d 2a ) 5L±. ?]A1- ol] ^ Ells, a 1-51^ Wl- 

J£i£el^ ^-Al^^Bl-ol^l 311^ JSLS^l^- «V-§-a1^ ?J?io.cl ( SB|S8'dJLiiflom7> 9 ^^=%, Aj-7l^(4)°HAl R 
, °1 SH^7loljL x7> lol^l n2f m^l {Jt<>l JZ.¥ 0?I 86 #^=%, ^ R , o] ^1^71o1ji x7 \ 2°]*] n4 m^l a°l 

2--T- 0?] Sl-tH- 5 f^^%# JE.«-tb 2.^. ?}a1- o)l A-Efl e s.#elH. ^-^-#3] A>^-s>^cl-. 
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(d 2b ) -§-e]JIo^ o]aV ofl^Efls S)-^-# 

sflvj fSSIiS|olE f MV-g-Al^ ^SJO.^, ^7)^1 (4HH R ! °1 Sfl^Wjl R 2 7> ^2*1* 

-fK£*l)<il AV-g-Sl-SJc}-. °H n 2f m<>l 2.^ 0o|JI xfe 1?1 oH^a fi^EjS. 3^-§-oj 1.5 x7> loj 

^ n+m^l 3M ioi 3^-§-ol 6 8.4 ^ x7> lo)o} n+m s] ^o] 2 ojAj-o) ^.^o) 30 .1 ^% Sr^SL 

^ <H)iEl]3 S.-le|J= ^#21 £^-§-i- A)--g-s}-£cK 

(E) l-i^-#^*Bfl^7i| *M 

"1^- DupontA>3j s| = €-(#£«g) 7AJ =. ^^cf. 

#7l°1M <?l^-€ tMJ'S*** <>l*«ho1 3. 1^1 -8 AH 1-6 ^ alJa^Alo}] 1~3<H1 H-Efvfl ^Ajs}. ^ ^1 
^l^sl-^o.^, o^o] ^ £ £ l0 | uj-Efifl^cf. AjAjofli~6te -fi-7] tlTJl 3j-^-«-(D)S ^#(d , )3|- ■y^v 

ILTfl 5L§£^ ^#(d 2 ) # ol- $7W»Ji A]~g-^ ^^olcf. 

a H q-EfV} H><q- Zj-o], 21- Aj «-g- ^^U]S^ *\m % 7>tb ^, -f-Aj-21 ^7HH £tf*KiZ L/D= 

35, * =45mm°l ol*?)*7l* °l-g-*M 195 ^^S. ^S^cf. 

#^ ^-^-8: ^t!r a]^-& a>#^£ 2401C°1|a1 -f-Aj-^ Ajig 2i&°_g_ 10 oz a># 7 1« °l-g-SM ^3:^^-. o)# 
a]^^- 23*C, Aj-rfl^s 50%«)]Ai 48A]^1- « 0 ^ltb ^ ASTM fl-^HI -fr^-fr ^^sV^t^. 

ASTM D256 fl-2Hl 4^ ^sfSa*.^, #^#3E.^ ASTM D790 fl-^H ^s^i}. 

tf-atfe UL-94 fsfoj 2.1 mm ^^1^1 a]^^- o|^-^ 3g 7>s>^ o.^, # ^rfcA] ?J-.g. A^ 57fl!- %7}ti\-<% 

■i: m 1. 2*1- ^^Kg- 2-f- ^o]cf. 

-§--§-* a] ASTM D1238°U ^is}a) 3g7fS|-^. 

ASTM D648°l| §*M 18.6 kgf sHg^lW ^^sf^cf. 



[a i] 













41 








1 


2 


3 


4 


5 


6 


1 


2 


3 




(A) feWiUME 


75 


75 


75 


75 


75 


75 


75 


75 


75 




(B)«N*| ^ef^ WM 


10 


10 


10 


10 


10 


10 


10 


10 


10 




(C) Hi V| Til 


15 


15 


15 


15 


15 


15 


15 


15 


15 




(d) +7i «\n 


(dj) 


8 


8 


6 


4 


2 


6 


13 










(42.) 


5 










3 




13 








(4b) 




5 


7 


9 


11 


4 






13 




(E) fifl- fe|*«|«^^ 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 




UL 94 \+££(l/12" ) 


v-o 


V-0 


V-0 J 


V-0 


V-0 


V-0 


V-2 


v-i 


V-1 






15 


16 


18 


17 


15 


17 


14 


10 


11 






825 


850 


845 ! 


840 


830 


840 


800 


820 


830 






93 


93 


94 


93 


93 


93 


93 


90 


93 






40 


34 


34 1 


34 


35 


37 


32 


42 


35 



nfl SL^ V-0 \+<S f-^-g- 'S* ^ X1A«4, ol»* 4^ AV-g-^-^ v-0 \+<S ^-1: ^ 
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-g- ^<H1 2ltb ?l7fl £«*(d, + d 2 )-§: A r -g-s r £r 7^, zj-zj- A r -g-s r ^ T^ofl <g^ 

^ -§-g-*#^l^sl ^S]- So], #51 * #^7j-£6fl ojojxi synergistic effect)?}- M^M-^ 53 

* <k v <r Sl^f. 

-¥-^* ifl^^, ^^-Ai ^ 7l7)]^ ^H-S UrEfLfl^Ai iflf^, ^o>^^, ^«a^ *|tt«Mg 

«4 »lHi(b a lance)7r -<M^H 3-^*1 °1 aj*<>m 7]E}- Aj-^-g- 7I7I2I A r #-§~§- ^1^3^ c)| -fr-g^ v+<a^ 

f^Sl cj-^t!- Ml*l >S3-8r °] f«M -f-^ ^-fr 7HJ T^ofl 2}sH -g-o}s r 7l| ^1« ^ o^c.^, o]iiJ£ i£ 
1«W <3<*H i^-S]^ 53AJL -S- ^ Jicf. 

(57) 

St 1 * 1. 

(A) l7BiAj l-5l7>±L«-1l°m ^145-95 f^-^; 

(B) (bj ) ^E]^l t a -oHH^E} 3!, ll-S^l SE^ ItS *l?t iEl^i £^ o}s.oj £^g. 50-95 ^^fir »}3|SqE 
^, "flEfH^^-MH^, d -Ca^lHr^lAV ^^Hl^l H-ff, Q -Qj OrHH^ S« <>l]^E)le -?-^^El] c, -Q 
ttti SEfe N-^l€- 1N1 0 1 £^ Si 5-50 #^-¥-5. ^€ 5-95 f^-?-* (b 2 ) 

°Hm*-H3.««-nHisl #44*^*1 (EPDM), ^.7>t^s.^V/#el ( pfl el-) eii °1 H jz-?- 4^)lsL 

°l^-<H^m ^S^-El #^3tt ^ ols.^ 5-95 ^^ijLofl Zier^E ^ o. ^ Hi ^ 7^1 

o.e}-=E ^-#^1 i~50 

(C) ( Cl ) ^EM, a -"flUiEliffl, E^r *1«-^B13! £^ ol*2l 50-95 ^-¥-2]- (c 2 ) o> 3 ^s 
-C 4 a m 5)1 ^ N-^l«- ^Zflolnls £fe ois.^ 5-50 f^^-S ol =.ol^l^ h^tII ^^1 £^ <>]=- 

si ^th^- 0-50 

(D) -^71 7]^xl (A) + (B) + (C) 100 cflsl-^ 5}-^-#(d , ) 5-90 ?A 
el^T^l 3}-^-(d 2 ) 95-10^^5- o\^-o]^^ 7 ] o]^] ^#Sl ^# 1-30 ^ 

(E) <a^V 37l7> 0.05-1000/anolJl, D j£7ll.2~2.3g/cm 3 ?! ^r±.^ # el -S- e)l ^1 Til =r^l 0.05-5 ^-f; 
S. ol^ol^l^ ^'^-S. s>fe \+<3^* ^ #el?l-Jit|lolE7)) l7 r i^ ^1 

S1°H, Aj-7l j£>i^ ^-^(d! S>7l (d u ), (dit ), Sl^r o)%S] 5J* SRr 

* ^ #el?mMlolS7ll <§7BlAj ^i S^^-; 

(d„ ) S>7l*K2)5. itA]5l^ Al^(Linear) £i4^1 
3-«Hl(2) 

R 
I 

R-P=N 
I 

R 
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K 
I 

P=N 
I 

R 



P-(R). 

k 
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(di b ) ^-71^(3)^.5. S^lSl^r (Cyclic) li^ 
3}-«H(3) 

R 

P N 

/ ^ n 

N P R 

\ / \ n 



3 o. j=L *1«t7)-1- M-^Jl, kfe 0 10^1 -#7}±\2) <£^*]7} lEfe 0^**1 7]fe 

^U^-°fl Si°H, S?] <?1^V oflitfls S.#^^7}) S}-^~§-(d 2 )^ *>7l^(4)JL 51-8: «P8°-iiL *Hr \3-<S^* 

3}-«W(4) 




^p-w x-b i 2^i ji, r ] -Sr q -C20 £fe ^ q -C20 o>i7ioi^, r 2 ^ q -C30 £^ °i 
*i 5<a. 

^T 1 * 4. 

^13*^ 5fl°H. ^-71 R, ^ ai]"d7| 31^- nfl^, oflU, = ^-«S, sec—?-*, t-^-*, 

5. 

^13*^ Si c H A i, ^7l R 2 ^ e)]^!^-, ^ Hl^jjfl^-A -frills. ^o_s.if-E] ^-fr ^ 
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*1)l*cHl 9l°]x\, ^71 Sf^-l-Cd, )■§: n^A] 31-8: ^ .2-5. *Hr \+^^* 5fe S^KS. 
3)^7. 

*Hl«J-<Hl &<>W, li^ ^#(d, <HliB]]e 3)^-§-(d 2 )S] f^ul^ 10:90 vfl*] 85:1521 

3^8-8. 
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